This paper assesses the role of local labour market conditions and youth educational attainment as primary determinants of the post-compulsory schooling decision. Through the specification of a nested logit model, the restrictive IIA assumption inherent in the multinomial logit (MNL) model is relaxed across multiple unordered outcomes. Using data from Longitudinal Study of Young People in England (LSYPE), our analysis shows that the factors influencing schooling decisions differ for males and females. For females, on average, the key drivers of the schooling decision are expected wage returns based on youth educational attainment, attitudes to school and parental aspirations, rather than local labour market conditions. However, for males, higher local unemployment rates encourage greater investment in education.
Introduction
Why do some youths stay on in post-compulsory education and others not? Ability and interest in academic achievement are clearly likely to be important drivers in the decision to leave full time education or not 1 . However, the choices facing youths after the end of compulsory education (age 16 in England) are many and the factors determining their post 16 destinations are likely to be both complex and inter-related. This paper provides evidence on the factors influencing the decisions made by youth about their schooling and we focus particularly on how such influences vary by gender. Specifically, our overarching research question is whether local labour market conditions are an important driver of post 16 participation decisions and how this varies by gender. We exploit rich data from the fourth wave (2006/07) of the Longitudinal Study of Young People in England (LSYPE), coupled with individual-level attainment and school-based data available through national administrative databases 2 and local labour market data 3 . We use these data to investigate the role of local labour market conditions and youth educational attainment in the postcompulsory schooling decisions of males and females. In addition to contributing to the academic literature on the determinants of schooling decisions, the paper is relevant for policy-makers in the UK and beyond. In particular, understanding the determinants of post compulsory schooling choices and the role that local labour market conditions play, is crucial for the design of effective policy measures which seek to alter education leaving decisions.
Specifically, the contribution of this paper to the existing literature is threefold. Firstly, a nested logit model is proposed as an alternative to a multinomial logit model (MNL). The former can formally incorporate the structured and sequential decision-making process that youths may engage with in relation to the post-compulsory schooling decision, as well as relaxing the restrictive IIA assumption inherent in the MNL across multiple unordered outcomes, an issue we discuss in more detail in our methodology section below. Secondly, the analysis is based on using extremely rich socioeconomic data from the LSYPE, matched to local labour market data and to administrative data from the National Pupil Database and Pupil Level Annual School Census (NPD/PLASC), which provide a broad set of unusually high-quality measures of prior attainment. We argue that such high-quality data and an appropriate model specification allows identification of the determinants of the post-1 See, among others, Micklewright (1989) ; Chowdry et al. (2013) ; Tumino and Taylor (2015) . 2 National Pupil Database, the Pupil Level Annual School Census and the LEA and School Information Service 3 Annual Survey of Hours and Earnings and Annual Population Survey compulsory decision in a more detailed manner than many previous analyses. Thirdly, the data has the scale necessary to consider whether the determinants of post compulsory schooling decisions vary by gender, a particularly important issue given the differential education participation rates of males and females (in this cohort, females are about 10 percentage points more likely to go on to higher education in the UK than males for example 4 ). Further, understanding gender differences in behaviours is important given what we know about the gendered choices made in respect of curriculum options, vocational training and occupation, and their subsequent implications for the gender wage gap (Blau and Kahn, 2017; Betrand, 2011; McMullin and Kilpi-Jakonen, 2015; Smyth and Steinmetz, 2015) . Our work will therefore provide recent empirical evidence from England on gender differences in the determinants of education choices.
The analysis is conducted against a background of significant policy change in the UK, much of which has been focused on encouraging youth to remain in education longer and protecting them from low wages if they do enter the labour market. Whilst we cannot evaluate the impact of these policy changes, they do motivate our interest in improving our understanding of the determinants of post compulsory schooling decisions. For example, a youth minimum wage rate was introduced in the UK in October 2004. Potentially a higher minimum wage might both draw young people into the labour market, attracted by the higher wage, and simultaneously price young (generally less skilled) workers out of some jobs altogether.
Recent work has attempted to measure the impact of the introduction of the national minimum wage on the proportion of young people remaining in post compulsory education (Dickerson and Jones (2004) ; Rice (2010) ) and the impact of extending the minimum wage to 16-17 year olds on their schooling choices (De Coulon et al. (2010); Crawford et al. (2011) ).
Since this paper examines the relationship between labour market conditions, namely youth wages and unemployment, and the decisions made by young people, it can potentially also inform the debate about whether any increase in the youth minimum wage is likely to impact on the schooling choices made.
The paper is organised as follows: Section 2 provides an overview of the English education system. Section 3 describes the theoretical framework and related literature. Section 4 presents the model framework. Section 5 presents an overview of the main data sets used for the analysis. Section 6 reports and discusses the findings from the estimated nested logit model and comparison with the multinomial logit model. Section 7 presents a summary and conclusion to the paper.
Schooling in England
In England, the end of compulsory schooling is at age 16. At this age, most youths take qualifications called General Certificates of Secondary Education (GCSEs). These are subject based national examinations and there is an expectation that students who wish to remain in the education system beyond age 16 would achieve more than five of these examinations at grades A*-C 5 . The average test score achieved at GCSE is certainly a reasonable indicator of which students are likely to remain in the education system and go on to university. Those who intend to leave school at age 16 unsurprisingly take fewer of these qualifications and achieve lower grades. Generally, those with the lowest achievement at GCSE end up not in employment, education or training (NEET). Hence, at age 16 there is a clear decision about whether to continue or not in education and training, and this decision will be heavily influenced by the youth's achievement in their GCSEs.
Students on the academic path stay in full time education to age 18, taking Advanced Level (A level) examinations, normally in three or four subject areas. These academically oriented students are then highly likely to proceed on into university. Those students who are not on 
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Theoretical Framework and the related literature The analysis of individuals' decisions on whether or not to participate in post compulsory schooling can be framed in the theoretical framework of the human capital investment model. According to this model -first proposed by Becker (1964) and Ben-Porath (1967) and successively extended (see for example Card and Lemieux (2001) ) -schooling investment is undertaken if the expected benefits from education exceed the costs. The expected returns mainly consist of higher wages and/or lower risk of unemployment. The costs of staying-on in post compulsory schooling include direct costs (schooling related expenses, such as college fees, costs of books and material, etc.), non-monetary costs (such as net effort, dislike 6 These data may overstate the numbers leaving full time education at this age, as some individuals who are interviewed in the summer (around 20%) may record that they are not in full time education even if they intend to continue in full time education in the autumn. Some may also not be sure if they are able to continue in full time education and will be waiting for their examination grades. 7 For the period covered by the LSYPE data that we have, students had only to remain in compulsory schooling up to the age of 16.
for studying 8 , etc.) and, crucially, the indirect cost of foregone earnings. In this context, labour market conditions can affect both the costs and the benefits related to the schooling decision.
The unemployment rate may have an ambiguous effect on individuals' demand for education (see Kodde, 1988; Taylor and Rampino, 2014) . Theoretically, current high youth unemployment rates may discourage early school leaving by reducing the expected gain from job search and by reducing the opportunity cost of schooling, thus inducing students to stay more in education. This is the so called discouraged worker effect, whereby young people withdraw from the labour market in the face of high unemployment. Moreover, an increase in unemployment which affects those at the bottom of the education distribution to a greater extent, will provide an incentive to accumulate the skills necessary to succeed in a weak labour market. This mechanism would lead to an increase the demand for education, which is an enhancing factor for future employability (the so called "insurance effect", see Tumino and Taylor, 2015) . However, students have incomplete information (see, for example, See, for example, Jensen, 2010, who shows that people make decisions about education based on what they perceive to be the returns to education, and these perceptions may be inaccurate).
Hence, high adult unemployment and a generally weak labour market may increase the perceived value of securing a job now (for fear of failing to do so later) and hence youths may drop out of school if presented with a job opportunity. A weak labour market may also be interpreted by youths as indicating a reduction in the likelihood of finding work in the future and hence reducing the return to their education. This is likely to be a misinterpretation of the labour market since even with high adult unemployment it is generally the case that unemployment affects the low skilled to a greater degree and hence the return to post-school education may remain relatively high. However, with poor information, high adult unemployment or low average wages may reduce the probability of staying on at school after the compulsory leaving age ("discouraged student effect") (see Micklewright et al., 1990, Petrongolo and San Segundo, 2002) .
Empirical evidence on the impact of unemployment on education participation in England is mixed. Studies based on time series generally find a significant impact from local unemployment on education participation. Pissarides (1981) found that youth unemployment 8 Education may have consumption value for some students who enjoy learning.
is not significantly related to education enrolment rates but that adult unemployment increases male enrolment rates. Positive effects on education participation from higher youth unemployment rates were found by Whitfield and Wilson (1991) and McVicar and Rice (2001) for later periods. Clark (2011 Clark ( ), using a 30-year panel (1975 Clark ( -2005 of regional data to exploit the variation in staying-on rates and unemployment over time and between regions, found even larger positive effects from local youth unemployment on participation rates.
However, the evidence from individual micro-data is less clear. Micklewright et al. (1990) fail to find any significant impact from local unemployment rates on the decision to stay on at school whilst Rice (1999) found a positive impact from unemployment rates on education participation largely for young males with weaker academic qualifications. Tumino and Taylor (2015) , using data from the British Household Panel Survey (BHPS), found that an increase in the local youth unemployment rate positively affects school enrolment after 16, especially for young people from lower socio-economic background that are more sensitive to prevailing labour market conditions. Similarly, Taylor and Rampino (2014) , again using BHPS data, showed that educational aspirations and attitudes of young people are countercyclical, in the sense that they view participating in post-compulsory schooling more positively when unemployment is relatively high. These last findings are consistent with the opportunity cost and discouraged worker arguments, according to which, a weak youth labour market increases participation in post-compulsory education. In contrast, Pastore (2014) , using data from the Polish labour force survey, finds that in high unemployment areas, young people prefer to seek a job rather than study. Moreover, his results show that economic factors play a larger role in educational choices of males than females. Similarly, Alam and Mamun (2016) , using Australian data, find that high unemployment causes a significant reduction in the benefit of education, thus reducing the probability of staying in school.
The level of local wages may also impact on the choice between continuing in education and seeking employment. Higher wages for skilled occupations imply higher returns to education and thus increase the expected benefits of additional years of schooling. This would encourage students to remain in education post 16. By contrast, higher wages for school leavers increase the opportunity costs of schooling and may therefore act as an incentive to enter the labour market earlier. Dickerson and Jones (2004) argue that this effect is small in the context of a very unequal distribution of attainment, as relatively few individuals would be affected at the margin by changes in the expected wages 9 . However, a number of studies in the U.S have found negative effects of the minimum wage on teenage school enrolment Wascher, 1995, 2003; Chaplin et al. 2003 ).
Frayne and Goodman (2004) Rice (2010) suggests a more sizeable impact of the minimum wage on enrolment in schooling, using the introduction of the national minimum wage in the UK in April 1999 as a 'natural experiment'. Her identification strategy is based on the fact that among young people in the investigated school-year cohort, only those who were aged 18 years in spring 1999 were eligible to receive the national minimum wage, while those aged only 17 years were not eligible. She thus compares participation in post-compulsory schooling for the two groups, both before and after the enactment of the legislation, exploiting the exogenous assignment to the treatment determined by being either side of a fixed age threshold to uncover a causal effect. Her results reveal that the average effect of the minimum wage on enrolment in post compulsory schooling is negligible, but the eligibility for the minimum wage significantly reduces the probability of participation in post-compulsory schooling for young people living in areas where the national minimum is high relative to local earnings.
Most studies concur that the biggest driver of education participation is prior achievement. This is shown for the UK at a macro level (McVicar and Rice, 2001; Andrews and Bradley, 1997) and at a micro level (Rice, 1999; Micklewright, 1989; Dickerson and Jones, 2004) .
Micro studies also find that parental social class and education have a major impact on the participation decision (Micklewright, 1989; Rice, 1999; Dickerson and Jones, 2004) .
Academic achievement and family background have also been found to be important in determining whether youths invest in post compulsory education in other countries (see for 9 Their idea is that for all youths with high ability, the value of remaining in full-time education (given their high probability of success in further education) is still greater than any potential increase in their wages while they are 16 and 17 years old. The problem with this approach is that the multinomial logit requires us to make the usual IIA assumption, which in this case is highly problematic as explained below. We therefore add to the literature by estimating instead a nested logit which allows for potential sequencing in the decision-making process (though does not require it) and relaxes the strong IIA assumption. Our application of this model and its advantages are described below.
Modelling framework
Previous studies considering the question of what determines the staying-on rates in postcompulsory education have focussed on either a simple binary structure decision process of remaining within education or not (see Micklewright (1989) ; Micklewright et al. (1990 ), Rice (1987 , (1999) Although the MNL allows the modelling of the staying-on decision across more than two post-compulsory choices, a fundamental assumption of the modelling process is that there is independence of irrelevant alternatives (IIA). The IIA assumption essentially requires that an individual's evaluation of one alternative relative to another alternative should not change if a third (irrelevant) alternative is added to or dropped from the choice set. This assumption is forced in the MNL model because the errors are set to be independent and identically distributed. This assumption is particularly problematic in this case. One reason for this is that individuals' decisions about whether to stay on in schooling or pursue a job are both clearly related to their prior academic achievement. Youth will be considering, and teachers and parents will be advising, different options on the basis of the relative feasibility of each option. For example, a decision about whether the youth should pursue a job would be impacted if say another alternative, such as part time apprenticeship study, is presented. In this way, the alternatives facing the student are not independent of one another. The options are clearly interrelated and indeed empirically we show this to be the case.
Instead, we propose using the nested logit model, which will incorporate the potentially structured and sequential decision-making process youths engage with in relation to the postcompulsory schooling decision. The four post-compulsory education alternative outcomes that youths at age 16 choose between are:  Continuing studying at a school or college full time ( without training. The potential for this structured and sequential decision process with the nested logit is attractive from a modelling point of view as it could be argued that students do indeed make a sequential decision in this manner. As discussed in Section 2, the options that students at age 16 choose will be strongly determined by their success in school and specifically their GCSE examinations. Success in these examinations enables a student to stay on in full time education or training beyond age 16 and enrol in their school or a separate 6 th form or further education college. What they choose to study post 16 may vary according to a wide range of factors, including interests and inclinations. Hence the first stage of the decision process is for the student to determine, on the basis of their achievement at age 16 and other factors, whether to stay on in education and training or not. Then having made that decision, if the student decides to remain in education and training they will need to determine which of the two basic options open to them will they follow: full time education (including the university route) or taking the part time education or training route. The latter part time option enables the student to secure employment either separately from the qualification they are studying for or as part of their training (e.g. an apprenticeship). For those who decide to leave education after the end of compulsory schooling at age of 16, there are also several options, namely they can enter the world of work immediately or, failing that, they can end up being NEET.
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On grounds of specification, we use the nested logit to group similar choices and selectively relax the IIA assumption. The nested logit does not require a sequential decision-making process to be imposed and more flexibly only requires the grouping of error terms to allow the IIA to hold within (but not across) groups (or limbs).
4.1: Model specification
This decision process faced by individual youths can be presented within the random utility model (RUM) framework whereby the individual will choose from one of the four unordered 13 The specification of the nested logit model was motivated by educational theory: however it is interesting to note that the presented specification is also preferred on the basis of comparisons of information criteria (AIC) and log-likelihood statistics to two alterative specifications of the nested logit model where (1) 'Appr & PTED' is combined as an additional branch into the 'leaving education' limb or (2) where 'FTEMP' is combined as an additional branch into the 'continuing to study' limb which might then be considered as the 'human capital accumulation' limb (where FTEMP represent labour market experience acquisition). alternative-specific variable that presents variation over the four alternative outcomes that the individual can choose and hence both case and alternative specific. Since the variation over alternatives provides (for each decision maker) additional grounds for identification, a separate parameter for each alternative is statistically identified. 14 An example of a w jk variable is the average expected return that each m-choice of outcome would provide to the individual given their attainment (or ability). Inclusion of both the individual-specific and alternative-specific variables provides a 'mixed' structure for the model. whether expected (wage) returns impact significantly on the choice of post-compulsory schooling activity (and indeed on which of the activities). Section 5 contains a discussion of how this variable was constructed using data from the 1970 British Cohort Study and the individual youth's position in the ability distribution as defined by GSCE scores in the LSYPE. However, the underlying assumption here is that youths assess the wage returns from each of the four competing post-compulsory choices and then choose that which provides the best feasible option given their position in the ability distribution (see Manski, 1993 , for an excellent discussion of this issue).
The joint probability of being on limb j and branch k is given by:
Assuming that the joint distribution of the errors is the generalised extreme value (GEV) distribution the nested logit can be derived as in McFadden (1978) as:
 is a function of the correlation between jk  and jl  , and
is called the inclusive value or the log-sum.
This model can then be estimated using either sequential estimation (the limited information maximum likelihood estimator) or (as is more efficient) with the full-information maximum likelihood estimator (FIML). We use the latter in this paper. The FIML estimator maximises the log likelihood function with respect to the parameters jk  , jk  and j  .
Causality
We have already stressed the advantages of using the nested logit in our estimation. However,
we acknowledge that our model does not necessarily enable us to identify a causal relationship between our variables of interest, namely local area labour market variables, and the likelihood of the young person choosing a particular transition at age 16. Specifically, the model may still suffer from omitted variable bias. It may be that the local labour market variables we include are correlated with unobserved factors that are specific to the individual (or to the area in which they live) that affect their participation decisions. Under these circumstances, any relationship between labour market conditions and participation decisions that we identify may be considered spurious.
Ideally, we would identify exogenous changes in local labour market conditions in some areas but not others to identify causal impact. For instance, if there was a policy experiment in which the minimum wage for young people was raised in some areas and not in others, we could then identify the impact of exogenous changes in local wages on young people's participation decisions. Unfortunately, we have not been able to identify such exogenous variation. We therefore rely on the richness of our data to allow for factors that influence the decisions that youth make. The literature (Micklewright, 1990; Clark et al., 2005; Dearden et al, 2009 ) would suggest that comprehensive and high-quality measures of the child's prior achievement are the most important drivers of participation decisions and proxy a number of unobserved individual characteristics (such as persistence, attitudes to school etc). As has already been stated, we have very good measures of prior achievement in our data, as well as rich data on other important determinants, such as attitudes. We therefore simply note that our estimates may still be subject to bias from unobserved variable bias.
Data
The LSYPE is a representative sampled survey of about 15,000 young people in England, aged 13 and 14 in 2003/2004 (born between 1.9.89 and 31.8.90) and then followed over time on an annual basis. The survey covers the secondary school period until year 11 (that marks the end of compulsory schooling at age 16) and the wave 4 data, which we use in this paper, refers to the academic year 2006/07, when the young person has already made the decision on whether to stay in full time education or to start working. 15 We matched LSYPE data to National Pupil Database and Pupil Level Annual School Census (NPD/PLASC) using pupil and school unique identifiers provided in both dataset. This gives us information on youths' scores in standard national tests (key stage tests), i.e. a historical record of youths' achievement from primary school onwards and provides a far richer set of measures of prior attainment than has been possible hither to using English data. 17 We test two competing hypotheses. The first hypothesis is that a high youth unemployment rate is likely to have a positive impact on the likelihood of the individual remaining in education as it reduces the opportunity costs of doing so. The alternative hypothesis is that high unemployment rates indicate a weak labour market, which may cause young people to prioritise getting a job. This would tend to reduce participation in post compulsory schooling. We also include the average age 16-21 wage level in the student's local authority using the Annual Survey of Hours and Earnings (ASHE).
On the one hand, higher wages are likely to draw young people into the labour market by increasing the opportunity cost of study. On the other hand, higher returns to education make investment in education more worthwhile and hence encourage young people to remain in education. Hence, the net effect of wages on education participation is ambiguous.
The nested logit model includes a variable that varies across options for the same individual.
We created a variable that is specific to the different alternative outcomes that the person can 16 Local authorities are part of the English local government system. They are geographical areas of on average 150,000-300,000 people, which are run by elected bodies and are responsibility for local services, such as education. 17 Further tests for sensitivity of estimates to different geographical aggregation on the unemployment and wages variables are illustrated (for males) in table A.3. choose and specific to the individual, namely the average expected returns that each labour market option provides, given individual ability. We do this using data from the British Cohort Study (BCS), a longitudinal survey that follows the same group of people born in 1970 from birth into adulthood and provides rich information about cohort members' educational, social and economic circumstances. We created a measure of the expected gain from choosing each of the four options at age 16, based on the wages earned by those who actually chose each of these options in the BCS data. We did this taking into account that the expected wages from choosing each option are likely to vary according to individual ability.
For each individual in our LSYPE sample we therefore calculated the average expected log wages for each potential option, where this was derived from actual wages observed at age 34 in the BCS data, for individuals with similar ability that have chosen the four different options at age 16. We divided the BCS sample into fifty quantiles of ability by looking at the distribution of the scores in cognitive tests taken at age 10. We therefore calculated average log wages in 200 cells (given by the 4 options and the 50 ability percentiles). In order to alleviate the problem of few observations per cell, which could lead to potentially imprecise measures of average wages, we created mean wages using a moving average such that for each percentile, the mean log wage is calculated considering that percentile and 4 percentiles below and above it (+/-4). We then merged the mean log wage to the LSYPE data by matching individuals in the same position of the ability distribution (defined by test scores at age 10 in BCS and by GSCE scores in LSYPE 18 ) and making the same choice at age 16.
We include in our model measures of youths' prior attainment at school, which has been identified by previous literature as a key determinant of choices at age 16 (see for example Dickerson and Jones, 2004; Rice, 1999) . In particular, we use the NPD/PLASC dataset to control for early achievement at age 11 (Key Stage 2) which we use to identify lower and higher ability youths when estimating interaction effects between labour market conditions and the young person's prior ability. We also create a measure of academic achievement at Key Stage 4 (General Certificate of Secondary Education or GCSE), which is the national exam taken at age 16 before leaving compulsory school. This measure is a synthetic continuous score averaged across different subjects. We use a capped average point score that takes into account the youth's eight highest grades. This score has been standardised within the LSYPE total sample in wave 3.
In terms of family background, parental income is likely to affect youths' decisions, since parental income is the primary source of finance when credit markets are imperfect (Kodde and Ritzen, 1985) and parents with different incomes may have a different willingness or ability to subsidise costs during post compulsory education. LSYPE data does not include a high-quality measure of parental income. Therefore, we use youths' eligibility for Free School Meals (FSM) to proxy family poverty status (Hobbs and Vignoles, 2007) and parental occupation 20 as an indicator of parental income. Parental education may also be a key factor affecting schooling decisions, since this affects children's preferences for education and may moreover proxy permanent family income better than actual income (see Petrongolo and San Segundo, 2002) . We measure parental education using two dummies indicating whether the father and mother have a degree.
The LSYPE dataset also includes a vast array of detailed questions relating to the attitudes, values and behaviour of both parents and youths, some of which are likely to affect the post compulsory schooling decision. Among these attitude variables, we use a variable describing youths' attitudes toward school in Year 11 (last year of compulsory school), and a variable capturing parents' expectations. The first one is obtained from LSYPE interviews in 2006 and it sums the answers that the young person has given to 12 attitudinal questions relating to how they feel about school 21 . The variable ranges from 0 -48 by assigning values to the variables (using a Likert scale) according to whether they were positive or negative statements. The higher the score, the more positive is the young person's attitude to school.
Parental expectations are measured by a dummy variable indicating whether the parent expected the youth to stay on in full time education, which was asked when the youth was in for standard GCSEs, but also for all qualifications approved for use pre-16, such as entry-level qualifications, vocational qualifications, and AS levels taken early. 20 These dummies turn out to be insignificant once we include all the other variables in the model, particularly parental education, and hence we omit them in the results tables. 21 The specific items: are 1) I am happy when I am at school ; 2) School is a waste of time for me; 3)School work is worth doing; 4) Most of the time I don't want to go to school; 5) People think my school is a good school; 6) On the whole I like being at school; 7) I work as hard as I can in school; 8) In a lesson, I often count the minutes till it ends; 9) I am bored in lessons; 10) The work I do in lessons is a waste of time; 11) The work I do in lessons is interesting to me; 12) I get good marks for my work. For each of these items youths have to say whether they a) strongly agree; b) agree; c) disagree; or d) strongly disagree. For further details see the LSYPE user guide, available at http://www.data-archive.ac.uk/doc/5545/mrdoc/pdf/5545wave_three_documentation.pdf Year 9. Including these attitudinal variables is intended to account for what would otherwise be unobserved youth heterogeneity that might be correlated with staying on.
We also control for underlying attitudes towards work (or potentially opportunities for work)
by including the number of hours the young people worked during term time in the year before the end of compulsory schooling. This variable, as is the case for other attitudinal variables, may of course be proxying unobserved aspects the family circumstances or the characteristics of the youth.
We also included measures of the child's ethnicity but again these were all insignificant in the analysis and hence for parsimony are not included in the results presented. A measure of whether the child has English as an Additional Language is included in the model as it was sometimes significant in the specification. Children for whom English is an additional language may face different barriers in the labour market or indeed in the school system and we want to control for this.
Previous work by Andrews and Bradley (1997) has also suggested that school factors may be important for the school leaving decision. We considered the effect of school size, school type and, as a peer effect, the proportion of youths in the school staying on beyond the school leaving age. Only the proportion of youths in the school staying on beyond school leaving age was ever significant and hence the other variables are not included in the model presented. We note however, that this variable may be a proxy measure of other omitted aspects of school quality or indeed the composition of the student body.
Lastly, we control for regional differences in labour market opportunities and industrial structure by including regional dummy variables. Table A1 in the Appendix provides summary statistics for all the variables included in our analysis.
Results
For comparison purposes, we present our results using a range of models. 22 Table 2 Tables 3 and 4 extend the model to incorporate the four choices (full-time education, apprenticeship and part-time education, full-time employment or NEET). The incorporation of the four distinct outcomes into the modelling framework is both theoretically and empirically appealing as the choice set facing individuals is more complex than a simple binary choice. Presented estimates support the earlier finding that educational attainment at GCSE, and positive parental and youth attitudes to school, are key drivers of the choice of full-time education over each of the other three choices (as the relative risk ratios are less than one). For example, if a parent wants their child to stay on at school, the relative odds of choosing work rather than full-time education are reduced (for males) by 0.403. Unlike in the previous results, the impact of the youth local unemployment rate is statistically significant 22 It should be noted that the maximum LSYPE sample reduced from 15,000 to 6,333 due to sample attrition and missing data on some key variables, including the dependent variable. 23 Tables A.2 and A.3 further investigate the determinants of choosing full-time education over each of the other three activity outcomes separately. Again, the dominance of parental attitudes, educational attainment and youth attitude to school are seen to significantly determine the choice of full-time education over other options.
for males (Table 4 ). For males, higher local unemployment rates reduce the probability of youths moving out of full-time education into full-time employment, consistent with an interpretation that difficult employment conditions encourage males to invest in education rather than seek employment. For females the direction of effect is the opposite (relative risk ratio in excess of one) though insignificant. Tables 5 and 6 present the results from our preferred nested logit model for females (Table 5) and males (Table 6 ). In all nested logit models that we estimate, the likelihood ratio test for the IIA assumption within the nested logit model rejects the null at the 1% significance level.
This implies that the likelihood of taking any one of the options is not independent of decision about taking another, the choices are inter-related. This result, along with the formal tests of the IIA assumption reported for the MNL models (Tables 3 and 4) , provides evidence to support our alternative modelling approach of using the nested logit. In Tables 5 and 6 the full information maximum likelihood (FIML) parameter estimates are reported and discussion of the estimates will focus on sign and significance. Table 7 reports the marginal probabilities of choosing a particular post-compulsory choice associated with an increase in each covariate.
As previously noted, the nested logit model allows identification of an alternative-specific variable -a variable which varies across the four different outcome options. In our model this variable measures the expected returns (wages) the individual can expect from each of the four different alternative options (see Section 5). Variation in this variable is observed both within and across individuals since the expected returns from each of the four different labour market options will vary by the young person's ability. The coefficient on this variable for each of the outcomes is shown in the first row at the top of Tables 5 and 6 . These estimates show that as the return to each activity increases, youths are more likely to choose the relevant option (full-time education, apprenticeships or full-time employment). The estimated effects are positive and significant for full-time education and full-time employment for females and for full-time education and apprenticeship for males. For both females and males the estimated coefficient for NEET is insignificant -suggesting that the (negative) return to this activity does not affect the likelihood of being NEET. There are gender differences in the magnitude of the effects. The impact of the expected return to full-time education is greater for males, consistent with males placing a higher emphasis on the rate of return to education when selecting post-compulsory education activities than females. It is also of interest to note that females appear more responsive to the expected returns to the full-time employment choice at age 16 than males. These results imply that males are more sensitive to the expected gains from investing in education, perhaps related to their (on average) greater attachment to the labour market throughout their lives. Female choices appear more heavily determined by the value of entering work early.
Further estimates in Table 5 for females and Table 6 for males show that prior achievement is negatively associated with the likelihood of leaving full time education at age 16. Students with higher GCSE scores are significantly less likely to leave full time education (for apprenticeship/part-time work) at the end of compulsory schooling than those with lower GCSE scores. This finding is robust to inclusion of whether the mother and father hold degrees and to whether the parent wants the student to stay on at school, as well as the student's own attitude to school. For males only, low parental income (as proxied by whether the student was eligible for Free School Meals at secondary school 24 ) is positively associated with being NEET, even after controlling for the student's GCSE achievement.
We also found that females who have English as an additional language are significantly less likely to go into full time employment and more likely to remain in full time education.
Whether this reflects a positive inclination to remain in full time education for women from families where English is an additional language or, more negatively, is a barrier that makes it more difficult for such women to find work is unclear. However, given work by Wilson et al. (2005) which suggests that children who have English as an additional language make more academic progress in secondary school, the fact that such children are then more likely to remain in full time education may suggest that the former explanation is more likely.
Another factor we considered was the role of schools. Generally, school variables, such as school type and size were found to be insignificant in the model. Young males in schools where a higher proportion of students remain in full time education at the end of compulsory schooling are less likely to be in work, part time work or NEET as compared to being in full time education (and significantly so for apprenticeship/part-time work and full-time employment). Young females in such schools are less likely to be in part time and full-time work as compared to being in full time education but the estimates were only significant for apprenticeship/part-time work. It is unclear whether this is a selection effect from sorting into schools, a positive peer effect or due to such schools being particularly effective in encouraging young people to remain in full time education (see Sacerdote (2001) and Lavy and Schlosser (2011) on peer effects). It is also possible that the school type variables are proxying other characteristics of the area or the student and hence are not causal.
We do not have data on young people's attitudes towards work, nor any measure of their social networks and ability to find work, all of which might influence their choices. Again, the number of hours of work may also be a proxy for other family background characteristics we do not observe.
Our main variables of interest are the local youth unemployment rate and the local youth wage rate and here the results for males and females differ markedly. For females (Table 5) there is weak evidence that higher local unemployment rates are associated with a lower probability of continuing on in full time education and a greater chance of entering the labour market and being in full time employment. We also find that females in areas with higher unemployment rates for youths have a lower probability of being NEET relative to being in full time education. This is consistent with predictions that difficult labour market conditions may lead women into the labour market if they are successful in securing a job, but equally may encourage those who cannot get a job to remain in full time education as a better alternative to becoming NEET. It should be noted though that these results are not statistically significant. 25 We argue that by including this rich source of individual level data we make a serious attempt to control for the ability and motivational factors that will impact on decisions to invest in human capital (see Eckstein and Wolpin (1999) for a useful discussion of the importance of these variables). Although we cannot claim that all possible unobserved heterogeneity has been controlled for, we would argue that to focus further on this specific point and to handle any distorting effects of unobserved heterogeneity lies in explicitly controlling for these factors and modelling the initial condition, a distinct modelling approach to the one taken here, for example the dynamic mixture model.
Further, the local wage rates are also not significantly correlated with labour market choices for females. The coefficient on the wage variable is negative for the full-time employment option, hinting that higher wages are associated with a lower probability of being in full time employment. This latter finding might reveal support for the view that for females, high wages and good labour market conditions tend to encourage further investment in full time education, which suggests that females are valuing future returns more than current ones, consistently with the evidence showing that females have lower time preferences and tend to be more patient than males (see Dittrich and Leipold, 2014) For males (Table 6 ) high local unemployment rates are associated with a significantly lower probability of being in work. This suggests that high youth unemployment tends to keep males in full time education, the so called 'discouraged worker' effect. This is consistent with males making more investment in education when the opportunity cost of studying is low since the likelihood of getting or keeping a job is low. Males in areas with high unemployment also face a higher probability of being NEET, suggesting that in difficult labour market conditions males who do leave full-time education then struggle to find work.
For males, higher wages are also negatively associated with being in full time and apprenticeship/part-time employment but are again insignificant.
26 Table 7 reports the marginal probabilities for the nested logits presented in Tables 5 and 6 .
The marginal probabilities show clearly the greater importance of factors such as the longerrun wage returns (by age 30) to each post-compulsory choice, parental aspirations, youth attainment and parental educational background, as compared to the effect of local labour market conditions. From a policy perspective these marginal probabilities highlight quite clearly that any concerns about local wage rates pulling youths out of education are quite (on average) unfounded. To the extent that we can regard the evidence of the large impact of parental educational aspirations on the youths' probability of remaining in full-time education as causal, government could potentially increase staying-on rates in full-time education by developing school-based methods for raising the educational aspirations of the youth (e.g.
greater careers advice, support and aspiration coaching).
Overall then the patterns of results from nested logit model suggest the clear importance of the expected wage returns to the post-compulsory choice, along with (as also did the MNL) the youth attainment through GCSE scores, parental aspirations and youth attitudes to school (particularly for males), as the primary drivers of the post-compulsory education choice, for both males and females. However, for males local labour market conditions are also an important factor driving decisions, with weak labour market conditions encouraging greater levels of human capital investment.
Robustness checks
As a robustness check, we explored a number of possible interactions, starting with interactions between local labour market conditions and the youth's prior achievement as reported in Table 8 . 27 We wanted to determine whether labour market conditions impact different types of youths heterogeneously, with lower achieving youths being more influenced by labour market conditions. To do this we included an interaction between a dummy variable indicating if the individual was in the bottom decile of the age 11 Key Stage 2 test score distribution and the two labour market variables. Neither for females or males did the inclusion of the interaction terms alter the findings described above (as in Table 5 and 6).
Although these results are clearly consistent with local labour market conditions not impacting heterogeneously across the youth population based on ability/attainment we should remember that the behaviour we observe in our data may have been influenced by EMA and that going forward, young people may well be more sensitive to labour market conditions and that this could impact heterogeneously across the youth population.
We also considered interactions between labour market conditions and the socio-economic background of the individual (not shown). Specifically we included interactions between the labour market variables and a dummy variable, which took the value of one if the young person had a graduate parent. These interaction terms were always insignificant, suggesting the patterns we observe do not vary significantly by socio-economic background.
We then undertook a number of additional robustness checks to our specification including exploring the sensitivity of results to different definitions of the local labour market variables, aggregating to regional rather than local authority level and changing the age range for the wage variables. Broadly, for females and males the labour market variables remain insignificant regardless of data aggregation and definition (see Appendix Table A3 ).
Concluding remarks
This Annual Population Survey). We contribute to the literature substantively by providing recent empirical evidence from the UK and methodologically, using a nested logit which relaxes the IIA assumption across branches to model the post-compulsory education decision. Although our evidence is not experimental, rich high-quality data and an appropriate methodological approach ensures that we have results that are highly informative from a policy perspective.
Our findings are important in two respects. Substantively, we show that the primary drivers of the post-compulsory schooling decision for both males and females are the expected wage return to the options available to each student, their prior educational attainment, their attitude to school and parental aspirations. This is consistent with previous literature, which has generally shown a strong impact from prior education achievement on the postcompulsory schooling decision. However, only males appear significantly sensitive to labour market conditions, namely unemployment rates. Previous work reviewed above has produced rather mixed evidence in terms of the relationship between youth unemployment rates and the post-compulsory schooling decision. Methodologically, we found that the framework chosen for modelling the decisions taken at age 16 is important and likely to impact substantively on empirical findings. For example, simple binary models of the school leaving decision suggested that local labour market conditions were not significant drivers of youths' choices in the UK. However, using modelling approaches that allow for multiple unordered outcomes (such as the MNL and nested logit) indicated that local labour market conditions (particularly unemployment) do in fact impact on choices and crucially, that they do so differently for males and females.
The nested logit also has the major advantage that it allows us to model whether the likely wage returns to each option influence individuals' decisions. Specifically, we model the relationship between an individual specific estimate of the return to each of the four choices, and the likelihood of an individual taking a particular choice. This variable is a significant predictor and for males, the return to taking the full-time education option is relatively large, suggesting male decisions about participation in schooling are more strongly driven by their expected labour market gains as compared to females. This is an important contribution to the literature as previous work has by and large not modelled the expected returns for each individual. Instead, studies have assessed the impact of wage changes on schooling behaviour, for example after the introduction of the minimum wage in the UK, and found rather modest impacts. Given the importance of returns to education as drivers of education choices, it is crucial that young people are provided with accurate information about labour market outcomes of different options, in order to avoid that erroneous perceptions on returns lead people to under-invest in education (see Jensen, 2010) . Further, this has clear policy implications in identifying strategies to improve, or complete the information set available to young people so that they do recognise the optimal path as being to invest in post-schooling education.
Our results certainly highlight gender differences in factors affecting schooling decisions. For example, for males we found that higher unemployment rates keep males in full time education whereas there is little impact from local wage rates. For females there was only weak statistical evidence of a relationship between unemployment and participation in post compulsory schooling and higher unemployment appears to, if anything, draw them into the labour market. Using data from the 1950s and 1960s, Pissarides (1981) also found that males were more responsive to local labour market conditions, particularly unemployment, and that females were less so. Hence despite radical changes in female labour market participation and indeed a dramatic increase in female participation in post compulsory schooling in the intervening period, our evidence suggests that males remain more responsive to the labour market than females in terms of this early schooling decision. This is consistent with the occupational and career investment choices made by young people remaining highly gender patterned. Females for example, on average have different attitudes to risk, which may reduce their sensitivity to what might be short run variations in unemployment or wages (Betrand, 2011) . It is of course also conceivable that females may base their schooling decision on other factors that are not captured in our data, again consistent with some of the other psychological factors reviewed by Betrand, including notions of social norms. For example, Vella (1994) shows that females' attitudes towards traditional gender roles significantly affect their human capital investment, labour supply and rates of return to education. In the same vein, Casarico, Profeta and Pronzato (2016) In summary therefore, our work suggests that young males are more sensitive to local labour market conditions. However, for both males and females, the main drivers of the post- 28 Note that in 2013 the legal age for participating in education was raised to age 18 and hence non participation was not an option from that time onwards.
compulsory schooling decision at age 16 are expected returns by educational attainment, and the aspirations and expectations of and for the child. Table 1 Economic activity status at age 16/17, (LSYPE) Note: The table reports the distribution (column %) of economic activities of young people at age 16/17 after the end of compulsory education. The fist column shows the distribution for the whole sample, while in columns 2-7 we divide the sample according to gender (col. 2,3), parents' education (col. 4, 5) and past educational attainment, as proxied by an indicator for whether the youth has achieved more than five GCSE at grades A*-C (top grades). Table 7 is constructed from the nested logit estimates of the Post-Compulsory Education Model shown in Tables 5 and 6 and shows the marginal probabilities on the four outcomes (Full-time education, Apprentice &/or PT education, FT work & NEET) for an increase (a one standard deviation increase for continuous variables and a switch from zero to one for binary variables) for each of the variables listed at the head of each table column. 
Regional dummies yes Yes

